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(57) ABSTRACT 

A radio communication apparatus includes a transceiver 
coupled to an antenna structure with many directional anten- 
nas that form a radiation pattern. The antenna structure gives 
greater importance to certain directions of transmission. A 
power regulation device is controlled by a control element 
for modifying the radiation pattern. The control element 
includes switches for selectively activating/deactivating the 
directional antennas to modify the radiation pattern. A 
proximity detection device measures at least one proximity 
parameter and feeds the control element with a proximity 
indication for controlling the power rejnjlaJion^iejoGe^Jp 
reduce the radiation pattern in the direction of the radio 
commu nication apparatus user. The proximity detection 
device includes a humidity and/or a temperature detector. 

12 Claims, 3 Drawing Sheets 
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MOBILE RADIO EQUIPMENT FORMING than those described in cited document. Therefore, an appa- 

ANTENNA PATTERN TO PROJECT USER ratus as mentioned in the opening paragraph is provided, 

FROM RADIATION characterized in that it comprises a proximity detection 

device for measuring at least one proximity parameter and 

HELD OF THE INVENTION 5 feeding the control element with a proximity indication for 

Tlie invention relates to a radio communication apparatus "^o^g the power regulation device. 

mmnncmo' According to an important characteristic feature of the 

cumpr loLii ti. ... • i i • r 

i ■ j A c < invention, the antenna structure comprises a plurality of 

iranscewer means coupled to an antenna structure featur- directional M whkh have each , m , 

mg a taxation diagram which antenna stoictuie gives 10 yen direction and ^ n ^ ^ ^ 

greater importance to certain directions of transmission ° . . c r . . . ., r ftU 

B F power control means for regulating the transmit power of the 

an directional antennas, 

a power regulation device controlled by a control element , Vrnr rli nr tn nn-th-r rhnral-rHi c feature of the 

for modifying said radiation diagram. invention, the power control me ans comprise a swilchj or 

The invention also relates to mobile radio equipment 15 S el ectively acnvaaWdeactivatin g one or v arious directi onal 

suitable for communicating with at least one radio base antelinasJT " — " — " "~ 

station of a radio telecommunication system, said equipment * — - ^7 , ... t c \ 

... According to two particular embodiments or the. 

comprising. invention, the proximit y detection de v ice comprises a te m-\ 

radio transceiver means coupled to an antenna structure peratufC detector a ^/o r a humidity detector enab ling to \ 

featuring a radiation diagram which antenna structure 20 distinguish> among the various obstacles to the radio \ 

gives greater importance to certain directions of trans- pr0 p a g atkm> the pre sence of a human being in any obstacle. \ 

mission and ^ - t * s an 0 bj ec t n f the invention to limit the emission of I 

a power regulation device controlled by a control element noxious radiation for the benefit of the user's health, it is I 

for modifying said radiation diagram. V ery advantageous to use such proximity detectors. / 

The invention further relates to a radio base station of a 25 detectors further fealure two additional advantages, 

radio telecommunication system suitable for communicating M they are passivej they are harmless to the user, because 

with at least one mobile radio terminal, said station com- they emit no radio wave at all Moreover, they make both the 

prising: transmit power measurements and the calculations of the 

radio transceiver means coupled to an antenna structure ^ power differences recommended by the method cited pre- 

featuring a radiation diagram which antenna structure viously redundant. These detectors are not only energy 

gives greater importance to certain directions of trans- consumers but are also noxious, since they imply to transmit 

mission and at a certain power level for making the measurements before 

a power regulation device controlled by a control element possibly effecting a power level control intended to limit the 

for modifying said radiation diagram. 35 user's absorption of radiation. 

The invention finally relates to a power control method brief DESCRIPTION OF THE DRAWINGS 
for controlling the power radiated in a given direction by a 

plurality of directional antennas which have respective These and other aspects of the invention will be apparent 

transmit powers. from and elucidated with reference to the embodiments 

The invention finds many applications in the field of 40 described hereinafter, 

telecommunication by radio channel, notably radiotele- In the drawings: 

phony. The invention particularly applies to systems called FIG. 1 is a block diagram of a communication apparatus 

third generation systems, operating according to a Universal according to the invention, 

Mobile Telecommunications System (UMTS) standard FIG. 2 represents an example of the mobile radio equip- 

using the technique of Code-Division Multiple Access 45 ment accord i ng t0 the invention, 

(CDMA). Equipment provided for such systems comprises mQ 3 fc & ^ ^ Qf a ^ embodimem of 

a plurality of directional antennas suitable for emitting ^ { re resented in FIG. 2, and 

"St^fTcL'f 0 ^^ USSUC m FIG. 4 is a flow chart for illustrating an example of a 

V * PP • method of controlling transmit power according to the 

BACKGROUND OF THE INVENTION 50 invention. 

European patent application no. EP 752 735, published in DESCRIPTION OF PREFERRED 

the German language, describes an apparatus of the type EMBODIMENTS 

defined in the opening paragraph, comprising means for The example represented in FIG. 1 may be integrated with 

limiting the power of radiation absorbed by human tissue, ss a radiotelephone using various directional transmitting 

The apparatus comprises an antenna array electrically con- antennas. The communication apparatus comprises a trans- 

nected to a control unit for individually regulating the ceiver device 11 coupled to a plurality of directional anten- 

transmit power of each antenna as a function of the caJcu- nas 12 to 15 (having a radiation diagram giving greater' - 

lated variation between the impedance measured at the level importance to certain directions of transmission). Each 

of the antenna and a reference value corresponding to its 60 antenna is ^lprtrirally g power regulatio n 

impedance in the clear field. This difference represents a device 16 controlled by a control element 17. Such an 

measure of the radiation power absorbed by human tissue. elemen t may be formed b y a suitably programmed micro- 

controller whicn includes a programmable _r ead^nly 

SUMMARY OF THE INVENTION mgmory, a rand om-access memory, an mput/outpuTinterfa ce 

The present invention proposes means for avoiding the 65 h aving an analog/dig it al converter ana a digital/analog co n- 

emission of radio waves in the direction of human tissue, verier and all t hedevice s necessary f or the interface with the^ 

which means are easier to implement and more effective various peripherals. 
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A prrm'm jty detector IS connected to the control element 
17 detects the presence of human tissue in the proximity of 
the apparatus by measuring a prox imity pa rameter, such a s 
tewueialme oi degree ot humidity, and tra nsmits a proximit y 
coelliciem Characteristic ot the detected oDje ct to the contro l 
element 1 /. Such a detector is thus capaDie oi differentiating 
bet ween a human ooay featurin g a certain coetncient~and 
a nother body ha ving a different coemcient. i h e val ue ot this 
<^ c oefficient is ahaiyzed by the control element 17 andjxyn- 
I p ared to set values stored "in, tor example, the read-only 
f m emory to determine, in dependence on their pr eterreH" 
I d irections of transmission, wnich are the"dlrectiona l anten- 
\ nas whose transmit power is to be reduced a nd to trigger^n 
* — appropriate control ot the power r egulation device i o~ 
•p- Under the control ot the control element 17, the powe r is 
^OUJ C<mHo\ I re g u l a t * Qn device 16 selects one or vanous antennas and 
' S adjusts" ttieh liatismit power as a functi on ol JliE^231fl 

p roduced by_the detect or is. 

J ~6n reception ,_wiien the generated powers are conside r- 
a bly smaller than on transmission, all the directioas of 
r adiation may be used without a danger to the use? 

According to a preferred embodiment of the in vention, 
t he "proximity detector 18 is a passive tv pe 6T~irIffare d 
t hermometer, capable of mea s uring thetemperature of a ^ 
bo dy at a distance of about 20 cm from the d etec tor. A 
variant mn sists of f hfl n f fl hu midity detector. 

Preferably, the power regulation device 16 comprises a 
switch (not shown) controlled by the control element 17 for 
individually activating or deactivating the selected antennas 3Q 
and radically suppressing the contribution of the deactivated 
antennas whose radiation diagram features a lobe in the 
direction of transmission to be avoided. 

FIG. 2 is a perspective view of a radiotelephone com- 
prising a structure of an antenna operating in the transceiv- 35 
ing mode whose radiation diagram, simplified by main 
lobes, is represented by dotted lines. The use of separate 
antennas for transmission and reception is advocated when 
the frequency bands used for transmission and reception 
respectively, are too far away for them to be compatible with 40 
the passband of the antennas. On the other hand, the size of 
the apparatus is to be adapted to accommodate a large 
number of antennas, which is actually the case with equip- 
ment operating with frequencies in the gigahertz domain. 



many power amplifiers and transmitting circuits as there are 
antennas whose transmit power is to be controlled indepen- 
dently of the transmit power of the other antennas. 

Ayrnrdinfj to a prpWaH ^mh ndiment of the i pventinn, 
the detect ion ftf human-tissnr. hy thp. pr oximity detectOL 39 
tr iggers the c ontrol by the control element uC of the appro- 
p riate switches tbrdrarriv a rin g ^ ^ntfn nas whose radiation 
d iagram points to the user's head. In the example with four 
antennas represented in FIG 2, the antenna p ro ducing Ih s^ 
l obe 27 will generally have toj je_d£activated7 

For a use in a propagation medium that gives greater 
importance to multiple paths and/or in a region where the 
density of the network of base stations is high, the suppres- 
sion of the transmitting antennas featuring their main lobe in 
a given hemisphere does not considerably reduce the vis- 
ibility of the base stations located in this hemisphere. In fact, 
in the first case the multiple reflections of the waves increase 
their probability to reach their target and in the second case 
the communication may be established with another avail- 
able base station. Therefore, this embodiment is particularly 
suitable for a current use in an urban environment. On the 
other hand, for any other use, the addition of an omnidirec- 
tional antenna may turn out to be useful to avoid in this case 
losing contact with the only available base station. 

According to an other embodimen t, each antenna is con- 
nected to its own transmuting circuit and the switches are 
re placedlvy attenuators controlled b y th e control element to 
adjust t he transmit power of each antenna._as , a function o f _ 
the result of the pr oximity detection/ This embodiment 
requires mat each antenna be connected to an adjustable 
power amplifier. As the amplifiers have a high energy 
consumption, this embodiment is reserved to equipment 
whose power consumption is not critical such as, for 
example, base stations of a mobile telecommunication sys- 
tem. 

FIG. 4 illustrates a transmit power control method which 
can be realized by the control element 17 represented in FIG. 
1 and integrated with the radiotelephone of FIG. 2 to control 
the power transmitted by a directional antenna structure. 

The method starts at box K0. In box Kl, the po wer P FA , 
transmitted by the radiotelephone is read. This power may 
be read, for example, on the output of the power amplifier of 
the transmitting circuit. In box K2,jke^yalue read V EM is 



The example illustrated by FIG. 2 comprises a housing 45 tested and compared to a set valueHV ^ representing th e 



50 



maximu m radiation power considereduTmarmfiil to the use r. 
If the result of this test ? em >^max is negative, the method 
proceeds with box K3 where all the antennas are selected 
without a power regulation. If the result of the test is 
positive, the method proceeds with box K4, with a measur- 
ing step for measuring a proximity parameter for detectin g 
the presence of a human being in the proximity of the 
a pparatus^ Depending on the preferred embodiment, this 
step consists of measuring the ambient temperature T B with 
the aid of an infrared sensor sensitive to a distance of about 
20 cm. The test carried out in box K5 constitutes a com- 
parison step between the measurement T^ carried out in the 
preceding step and set values T MJN and T AMA -. If the equation 
^min^b^max IS verified, step K6 is proceeded to for 
selecting suitable antennas and regulating their transmit 
power. If not, box K3 is returned to. 

With the aid of examples a communication apparatus, 
telephony equipment, a base station and a power control 
method for modifying the radiation diagram of an antenna 
transmitting circuit coupled to an antenna structure includes 65 structure as a function of a proximity parameter have been 
at least a power amplifier. In the case of a plurality of described and illustrated. Of course it will be possible to 
transmitting antennas, the radiotelephone is to comprise as provide variants of embodiment without leaving the scope of 



20, a keyboard 21, a control display 22, an earphone 23, a 
microphone 24 and an antenna structure comprising four 
independent directional transmitting antennas situated inside 
the housing 20. These antennas are formed by, for example, 
ceramic discs which form a radiation diagram whose main 
lobes 25, 26, 27, 28 point in four orthogonal directions. In 
lieu of a system with various independently controllable 
antennas, one may use an adjustable miniaturized network 
antenna of the "phased-array type" like the one described in 
detail in the manual "Mobile Antenna Systems Handbook", 55 
K. Fujimoto et al., Artech House Inc., 1994, pp. 436-451. 

FIG. 3 is a block diagram illustrating the operation of the 
radiotelephone represented in FIG. 2. The antennas 30 to 33 
are coupled, on the one hand, to transceiver circuits Tx/Rx 
by means of a duplexer, and on the other hand to switches 60 
34 to 37 controlled by a control element /iC as a function of 
data it receives from a proximity detector. The transceiver 
circuits known to a person of ordinary skill in the art will not 
be described here. It will be simply recollected that a 
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the invention, notably as regards the choice of the proximity 
parameter to be detected and the choice of the antenna 
structure used. 

What is claimed is: 

1. A radio communication apparatus comprising: 

a transceiver coupled to an antenna structure featuring a 
radiation diagram, said antenna structure giving greater 
importance to certain directions of transmission; 

a power regulation device controlled by a control element 
for modifying said radiation diagram; and 

a proximity detection device for measuring at least one 
proximity parameter and feeding the control element 
with a proximity indication for controlling the power 
regulation device, wherein the proximity detection 
device comprises a humidity detector. 

2. An apparatus as claimed in claim 1, wherein the 
antenna structure comprises a plurality of directional anten- 
nas which have each a transmit power in a given direction 
and the power regulation device comprises power control 
means for regulating the transmit power of the directional 
antennas. 

3. An apparatus as claimed in claim 2, wherein the power 
control means comprise a switch for selectively activating/ 
deactivating one or various directional antennas. 

4. An apparatus as claimed in claim 1, wherein the 
proximity detection device comprises a temperature detec- 
tor. 

5. Mobile radio equipment suitable for communicating 
with at least one radio base station of a radio telecommu- 
nication system, said equipment comprising: 

a radio transceiver coupled to an antenna structure fea- 
turing a radiation diagram which antenna structure 
gives greater importance to certain directions of trans- 
mission; 

a power regulation device controlled by a control element 
for modifying said radiation diagram; and 

a proximity detection device for measuring at least one 
proximity parameter and applying to the control ele- 
ment an indication of proximity for controlling the 
power regulation device, wherein the proximity detec- 
tion device comprises a humidity detector. 

6. A radio base station of a radio telecommunication 
system suitable for communicating with at least one mobile 
radio terminal, said radio base station comprising: 

a radio transceiver coupled to an antenna structure fea- 
turing a radiation diagram which antenna structure 
gives greater importance to certain directions of trans- 
mission; 

a power regulation device controlled by a control element 
for modifying said radiation diagram; and 

a proximity detection device for measuring at least one 
proximity parameter and applying to the control ele- 
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ment a proximity indication for controlling the power 
regulation device, wherein the proximity detection 
device comprises a humidity detector. 

7. A power control method for controlling the power 
radiated in a given direction by a plurality of directional 
antennas which have respective transmit powers compris- 
ing: 

measuring of at least one proximity parameter including 
a humidity detector for forming a measured result to 
detect a presence of a human being in the proximity of 
the apparatus, 

comparing said measured result to set values to form a 

comparison result, and 
selecting at least one directional antenna for regulation of 
its transmit power as a function of the comparison 
result. 

8. A radio communication apparatus comprising: 
a transceiver coupled to a plurality of antennas having a 

radiation pattern; 
a control element; 

a power regulation device controlled by said control 

element for modifying said radiation pattern; and 
a proximity detector which measures at least one prox- 
imity parameter, said proximity detector including a 
humidity detector and said at least one proximity 
parameter including a humidity parameter which indi- 
cates proximity of a user of said radio communication 
apparatus in a direction; 
wherein said control element controls said power regula- 
tion device in response to said humidity parameter so 
that said radiation pattern is reduced in said direction. 

9. The radio communication apparatus of claim 8, 
wherein said control element includes at least one switch for 
each one of said plurality of antennas for selectively deac- 
tivating at least one of said plurality of antennas that forms 
said radiation pattern in said direction. 

10. The radio communication apparatus of claim 8, 
wherein said control element includes switches for selec- 
tively deactivating at least one of said plurality of antennas 
that forms said radiation pattern in said direction. 

11. The radio communication apparatus of claim 8, 
wherein said control element includes attenuators for selec- 
tively attenuating at least one of said plurality of antennas 
that forms said radiation pattern in said direction. 

12. The radio communication apparatus of claim 8, fur- 
ther comprising a plurality of adjustable gain amplifiers 

50 coupled to said plurality of antennas; said control element 
controlling at least one of said plurality of adjustable gain 
amplifiers to reduce said radiation pattern in said direction. 
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